These data and analyses support the research article "Low-flammable electrolytes with fluoroethylene carbonate based solvent mixtures and lithium bis(trifluoromethanesulfonyl)-imide (LiTFSI) for lithium-ion batteries" [1] . The data and analyses presented here include fitted data for density measurements, temperature dependence of density and specific volume of the mixtures, detailed viscosity measurements and conductivity data, current density plots with respect to anodic aluminum dissolution, halfcell C-rate capability of mixtures with the additives used in research article as well as the SEM images and EDX data of the fullcell with the electrolyte selected and controlled.
Specifications table
Subject area chemistry More specific subject area electrochemistry, energy storage Type of data The density was obtained by measuring electrolyte mixtures with the device DMA 4500 M from Anton Paar. Conductivity was measured with a device from RHD instruments by the standard complex impedance method. The dynamic viscosity was measured using a rotational rheometer (cone/ plate geometry, 40/1°, gap of 30 mm, Malvern Gemini HR Nano, Worcestershire, UK) in range of T ¼ (15-80)°C (shear rate of 100 s -1 ). The anodic aluminum dissolution was measured in Swagelok-cells. The cells were assembled inside a glove box and were cycled at the range of 2.5-4.3 V (1 mV s -1 ) at 24-26°C. The cell tests were done in coin cell configuration with lithium foil, NMC material, C anode electrode and glass fiber separator. The measurements were done at a cell cycler own-made from the KIT. The SEM/EDX analyses were done at Zeiss Supra 55 with EDX.
Data source location
Eggenstein-Leopoldshafen, Germany Data accessibility Data is with this article Related research article Z. Wang, A. Hofmann, Thomas Hanemann; Low-flammable electrolytes with fluoroethylene carbonate based solvent mixtures and lithium bis(trifluoromethanesulfonyl)imide for Lithium-ion batteries; Electrochim. Acta; in press. [1]
Value of the data
The temperature-dependent fitting data of the density values are provided. The density data are linked to the specific volume of the mixtures. Temperature dependent data of viscosity and conductivity give a detailed insight to the electrolyte solvents which is important for battery research.
The current density diagrams support the microscopy analysis. The cell test data demonstrates the usability of the additives VC, LiBOB and LiDFOB.
Data
In this data manuscript, additional information on the article [1] is provided. The following data are shown in detail: (1) The density data and the parameters by fitting equation of the temperaturedependent density, (2) the temperature-dependent specific volume and the volumetric expansion coefficients of mixtures derived from the density measurements, (3) the temperature-dependent viscosity values, (4) specific and molar conductivity data, (5) time-dependent current density measurements of the anodic aluminum dissolution reactions, (6) half-cell cycle data (Li||NMC and Li|C) of the electrolyte with various selected additives, (7) SEM images and EDX analysis data for the anode materials after full cell cycles. All these data complement the measurements and analyses performed in the manuscript [1] .
Temperature dependent density data of all electrolytes
The density data are fitted according to Eq. (1):
where a, b, T are the density at 0 K, the coefficient of volume expansion (o0, g cm -3 K -1 ) and the temperature (K), respectively. The experimental values of density, the fit parameters and the correlation coefficient were shown in Table 1 .
Temperature dependence of specific volume of the mixtures
By using the density values (at 25°C) obtained in Table 1 , the specific volume (V, cm 3 g -1 ) of individual component was calculated in the following Table 2 . Referred to the preparation, the inverse value of LiTFSI and LiPF 6 density (1.334 and 1.50 g cm -3 ) are the specific volume V salt is 0.750 cm 3 g -1 and 0.667 cm 3 g -1 , respectively. The density of co-carbonate equimolar mixtures could be obtained using this relationship: ρ 12 ¼ ρ 1 ρ 2 ðM 1 þ M 2 Þ=ðρ 1 M 2 þρ 2 M 1 Þ, assumed that the volume change after mixing co-carbonates is neglected. Therefore, the specific volume V solvent of the co-carbonates were also calculated. The volumes of 1 kg components (salt and carbonates) could be simply summed to be the total volume, V cal (cm 3 ) ¼ V salt þ V solvent , here the volume change after dissolution is not taken into account. In addition, the real total volume V exp (cm 3 ) of 1 kg mixture could be obtained by using the measured density values. The differential of the measured specific volume dV at temperature interval dT is expressed by following relationship (2):
where V 0 , β, T are the specific volume (cm 3 g -1 ) at reference temperature (here room temperature), the volumetric thermal expansion coefficient (4 0, K -1 ) and the temperature (K), respectively. The volumetric temperature expansion coefficient β, as shown in Table 3 , reveals the response of volume to the temperature changes and was correlated to the heat on the squeezing/separation of molecules against/from others and to the changes of the coordination structures. For the different structures of carbonates in electrolyte mixtures, an obvious divergence of the volumetric expansion coefficients at a given temperature is observed. The β of mixtures with the selected linear carbonates are different, compared to the ones with cyclic carbonates. The solvents EM-5 contains the rigid and conjugated benzyl groups of DBC which shown the thermal expansion stability, leading to a weaker response to the heat. The EM-6 contained the flexible propyl chains -CH 2 CH 2 CH 3 of DPrC, was more "sensitive" to the temperature increasing and gains larger volume expansion. Additionally, the expansion coefficient β shown also a temperature dependent behavior. 
Viscosity values of electrolyte mixtures EM-0 to EM-6
See Table 4 .
Conductivity data of the electrolyte mixtures
See Table 5 . 
Experimental design, materials, and methods
All chemicals and abbreviations are listed in Table 6 and all mixtures are listed in Table 7 . The preparation of the electrolytes was performed in an argon-filled glove box (MBraun GmbH) with oxygen and water levels below 0.5 ppm. The reference electrolyte EM-0 (ethylene carbonate, dimethyl carbonate, LiPF 6 , Sigma-Aldrich, battery grade) was used as received.
The conductivity values were measured with a device from RHD instruments and the measurements were done in a humidity controlled chamber (SH-261, ThermoTec Espec; 0-80°C) by the Fig. 6 . : Composition of the surface of the anode before (C) and after (EM-0/EM-4b) cell cycling (200 cycles at 25°C). The anode sheets were washed with dimethyl carbonate several times before analysis. It was found that Al and Si is present in different amounts due to the separator Separion. These amounts were subtracted out for a better comparison between the cells. Additionally, the amount of conducting salt was subtracted as well based on P (EM-0, LiPF 6 ) and S (EM-4b, LiTFSI). Thereafter, the atom-% were recalibrated to 100%. The dynamic viscosity values were determined using a rotational rheometer (cone/plate geometry, 40/1°, gap of 30 mm, Malvern Gemini HR Nano, Worcestershire, UK) in range of T ¼ (15-80)°C (shear rate of 100 s -1 ).
The density values were obtained by measuring electrolyte mixtures (ca. 1 ml) between 20°C and 80°C with the device DMA 4500 M from Anton Paar.
To investigate the anodic aluminum dissolution, Swagelok-cells were used with an aluminum foil (Ø ¼ 12 mm) as working electrode, lithium foil (Ø ¼ 12 mm) as reference electrode and a glass fiber separator (GF/A, Ø ¼ 13 mm; electrolyte volume: 40 ml) in between. The cells were assembled inside a glove box and were cycled at the range of 2.5-4.3 V (1 mV s -1 ) at 22-25°C.
The EDX data were received after subtracting the conducting salt amount based on P (EM0) or C (EM4) and recalibrating to 100%. This assumed that the conducting salt is not constituent of the SEI layer. It must be noted that this is an estimation only to illustrate the F content on the surface arising from solvents and additives. 
